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~  2.  Authority:  USATECOM  Project  Transcript  Sheet,  USATECOM 

?4oject  No.  8-3-600O\Q2K,  6  June  1963,  subject:  Boots,  Combat, 

: Leather,  DMS,  Conv.  VdL  Spec.  Soling. 
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^  3.  Purpose  of  Test:  The  purpo&e  ofrthis  test  was  to  subje^t-fehe S o ? j c 

experimental  and  poly-blend  Buna  N  sole  and  heel  units  to  wear  for  2000 
triversals  of  the  Quartermaster  Research  and  Engineering  Field  Evalua¬ 
tion  Agency’s  Footwear  Testing  Course  to  determine  differences  in  wear 
resistance  of  the  two  types  of  o  ;tsole  and  heel  stocks.  . 

4.  Description  of  Materiel:  Two  types  of  DMS  leather  combat  boots 
were  used  as  test  vehicles.  The  two  types  of  boots  were  identical  except 
for  the  stock  used  in  the  outsole  and  heel  units.  One  type  utilized  a  poly¬ 
blend  Buna  N  stock  and  the  other  an  experimental  stock  in  the  outsole  and 
heel  units. 


5.  Background:  This  test  of  outsole  and  heel  stocks  was  part  of  the 
development  and  testing  program  to  obtain  an  optimum  outsole  and  heel 
stock  material  for  the  leather  combat  boot  with  a  direct  molded  sole 
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construction.  The  stock  used  in  the  DMS  tropical  boot  becomes  too  hard 
at  low  temperatures,  creating  hazardous  walking  conditions  due  to  the 
poor  traction  qualities  of  the  out  sole  and  heel  units.  Thus,  efforts  have 
been  directed  toward  the  development  of  a  compound  that  will  not  result 
in  undesirable  hardness  of  the  outsole  and  heel  under  climatic  condi¬ 
tions  where  the  all-leather  upper  combat  boot  is  conventionally  worn. 
Laboratory  studies  have  produced  an  experimental  compound  which  re¬ 
mains  soft  at  temperatures  as  low  as  0°F. ,  allowing  greater  retention 
of  traction  qualities  by  outsole s  made  of  this  compound.  Data  are 
needed,  however,  as  to  the  wear  resistance  of  this  compound  when  sub¬ 
jected  to  actual  use  in  outsole  and  heel  units.  Leather  combat  boots 
incorporating  this  experimental  outsole  compound  were  obtained  for 
wear  testing  in  comparison  with  boots  incorporating  the  poly -blend  Buna 
N  compound  in  outsole  and  heel  units. 

6.  Test  Objectives:  To  determine  if  there  is  any  difference  be¬ 
tween  the  wear  resistance  of  the  experimental  outsole  and  heel  unit  and 
that  of  the  poly-blend  Buna  N  outsole  and  heel  unit. 

s 

7.  Procedures:  This  test  was  initiated  at  Fort  Lee,  Virginia,  on 
15  July  1963,  utilizing  enlisted  personnel  of  the  Field  Evaluation  Agency. 
Each  of  14  test  participants  was  issued  one  pair  of  boots,  cross -mated 
with  the  experimental  compound  used  in  the  outsole  and  heel  unit  of  one 
member  and  the  poly-blend  Buna  N  compound  used  in  the  outsole  and 
heel  unit  of  the  other  member,  with  equal  distribution  as  to  left  and 
right  members  of  each  of  the  two  types. 

Prior  to  test  wear  each  boot  was  inspected  for  manufacturing 
defects  and  variations  and  code -marked  for  cont-*  1  and  identification 
purposes.  The  boots  with  the  experimental  compound  outsole  and  heel 
unit  were  code -marked  and  hereinafter  referred  to  as  Type  E;  those 
with  the  poly-blend  Buna  N  compound  outsole  and  heel  unit  were  code- 
marked  and  hereinafter  referred  to  as  Type  S. 

Also  prior  to  wear,  measurements  were  made  of  the  physical 
characteristics  of  each  boot,  including  weight,  hardness  of  the  outsole 
compound  at  three  specific  locations,  the  outsole  and  heel  cleat  depths, 
and  the  heel  thickness  at  various  locations  as  shown  in  the  template  in 
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Appendix  B.  These  measurements  were  made  for  comparison  with  mea¬ 
surements  made  at  the  completion  of  test  wear;  differences  in  cleat  depth 
and  heel  thickness  measurements,  to  be  used  to  determine  differences  in 
wear  resistance  between  the  two  types  of  outsole  and  heel  units. 

Each  of  the  14  test  participants  wore  his  assigned  pair  of  cross- 
mated  boots  while  completing  2000  traversals  of  the  Agency's  Footwear 
Testing  Course.  Each  boot  was  inspected  daily  for  evidence  of  failures 
and  wear  conditions.  The  outsole  and  heel  cleat  depth  and  heel  thickness 
were  measured  at  the  specific  locations  shown  in  Appendix  B  after  each 
500  traversals.  Weight  and  outsole  hardness  measurements  were  made 
at  the  time  of  withdrawal  from  test  wear,  i.  e. ,  after  2000  traversals 
of  the  Footwear  Testing  Course. 

8.  Results  and  Discussion: 

Six  individual  Type  S  and  4  individual  Type  E  boots  had  minor 
defects  prior  to  use.  These  defects  consisted  of  slight  depressions  in 
one  or  more  cleats  of  each  boot  as  shown  in  the  photograph  in  Appendix 
C(l).  None  of  the  defects  was  considered  of  sufficient  degree  as  to 
affect  test  wear  and  no  boots  were  withdrawn  from  the  test  sample. 

These  defects  had  no  appreciable  effect  on  the  test  wear  of  the  boots. 

The  average  weight  of  the  14  Type  S  boots  before  wear  was 
853  grams,  ranging  from  840  to  865  grams.  The  average  weight  of 
the  14  Type  E  boots  was  860  grams,  ranging  from  840  to  870  grams. 

The  boot  weights  after  wear  were:  Type  S,  average  818  grams, 
ranging  from  775  to  844  grams;  and  the  Type  E,  average  830  grams, 
ranging  from  811  to  845  grams.  Weights  of  the  14  individual  boots  of 
each  type  before  and  after  wear  are  shown  in  Appendix  D. 

Hardness  measurements,  taken  with  a  Shore  "A-2"  durometer, 
at  the  centers  of  the  toe,  shank,  and  heel  areas  of  each  boot  prior  to 
wear  showed  consistency  of  hardness.  The  overall  average  hardness 
reading  for  both  the  14  Type  S  and  14  Type  E  boots  was  65.  Hardness 
measurements  taken  at  each  of  the  same  three  locations  for  each  boot 
after  wear  showed  no  appreciable  change.  The  overall  average  hard¬ 
ness  reading  for  the  Type  S  boots  was  65,  while  that  of  the  Type  E  boots 
was  64.  Hardness  readings  are  shown  in  Appendix  E. 
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Differences  of  .006  inch  or  less  were  found  between  boot  types  in 
the  average  measurements  of  cleat  depths  at  any  of  the  8  locations  on  the 
outsole  and  the  5  locations  on  the  heel,  and  .08  inch  or  less  between  the 
measurements  of  the  heel  thickness  at  3  locations  when  the  boots  were 
measured  prior  to  wear.  The  average  measurements  aw  each  location, 
identified  in  the  template  in  Appendix  B,  as  obtained  prior  to  wear  and 
after  each  500  traversals  are  shown  in  Table  I.  At  each  location  the  aver¬ 
age  total  amount  and  total  percent  of  material  worn  away  was  greater  on 
the  outsoles  and  heels  of  the  Type  S  boots  than  on  the  Type  E  boots. 

A  comparison  of  the  location  of  the  point  of  greatest  wear,  i.  e. , 
areas  exhibiting  the  greatest  amount  of  material  worn  away  on  each  boot 
with  that  of  its  mate,  is  shown  in  Table  II.  These  comparisons  show 
that  more  material  was  worn  away  from  the  Type  P  boots  in  the  outsole 
cleats,  in  the  heel  cleats,  and  in  the  heel  thickness  than  in  the  Type  E 
boots. 


Five  of  the  Type  E  boots  incurred  partial  outsole  and  upper  bond 
separations  at  the  toe  area  during  test  wear,  as  shown  in  the  photographs 
in  Appendix  C(l).  These  separations  were  approximately  1/2  inch  in 
length  when  first  observed  and  increased,  with  one  exception,  to  1  to 
1  1/2  inches  prior  to  the  completion  of  the  2000  traversals.  One  separa¬ 
tion  did  not  increase  in  length.  The  separations  first  were  evident  after 
700  to  900  traversals. 

The  boots  of  both  types  incurred  chipping  away  of  the  outsole 
and  heel  cleats  as  shown  in  the  photographs  in  Appendix  C  (2).  In  most 
instances  the  outsole  chipping  occurred  in  the  small  cleats  located 
medially  to  the  large  cleats  along  the  outsole  edge.  These  small  cleats 
are  designated  9a  through  27a  on  the  template  in  Appendix  B.  The 
chipping  of  the  heel  cleats  occurred  cn  the  medial  edge  of  the  3  forward 
cleats  on  the  inner  heel  and  the  2  forward  cleats  on  the  outer  heel, 
designated  cleat  Numbers  33,  34  and  35,  and  Numbers  42  and  41,  re¬ 
spectively  in  Appendix  B.  The  frequency  of  chipping  of  outsole  and 
heel  cleats  at  specific  locations  in  each  boot  type  is  shown  in  Table  III. 
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AVERAGE  MEASUREMENTS  OF  OUTSOLE  AND  HEEL  CLEAT  DEPTH  AND  HEEL  THICKNESS  AT  SPECIFIC  LOCATIONS  AS  SOWN  IN 
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TABLE  III 


FREQUENCY  OF  OUTSOLE  AND  HEEL  CLEAT  C PUPPING 
AT  SPECIFIC  LOCATIONS  ON  EACH  BOOT  TYPE 

(Locations  as  Identified  in  Template  in  Appendix  B) 


Outsole  Cleats 


Location  I  E 


Heel  Cleats 


Location 


10a 

2 

0 

11a 

2 

0 

12a 

2 

1 

13a 

1 

0 

15a 

0 

1 

16 

0 

2 

16a 

1 

1 

17 

0 

1 

17a 

1 

1 

18a 

2 

1 

19  1 

0 

1 

19a 

2 

3 

20 

0 

l 

20a 

1 

1 

21 

0 

2 

21a 

1 

2 

22 

0 

2 

22a 

2 

2 

23 

1 

0 

23a 

3 

2 

24 

1 

1 

24a 

4 

0 

25a 

3 

1 

26 

0 

1 

26a 

2 

3 

27a 

0 

3 

28 

2 

1 

29 

1 

1 

30 

3 

2 

31 

0 

1 

32 

1 

0 

Total 

40 

39 

33 


34 


35 


41 


42 


Total 
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9.  Conclusions:  It  is  concluded  that: 

a.  The  wear  resistance  of  the  experimental  outsole  and  heel 
unit  is  significantly  greater  than  that  of  the  poly-blend  Buna  outsole  and 
heel  unit. 


b.  Safety  statement  as  required  by  AMC  Regulation  No.  385-12 
dated  21  December  1962,  " Verification  of  Safety  of  Materiel  from  De¬ 
velopment  Through  Testing  and  Supply  Disposition, 11  is  as  follows:  Re¬ 
search,  development  and  testing  to  date  have  demonstrated  nothing  to 
contraindicate  wear  or  use  of  subject  item  by  test  personnel  from  a 
safety  standpoint. 


10.  Recommendations:  None. 


HOWARD  W.  HEMBREE,  Pb.D. 
Scientific  Director 


CARL  E.  BLEDSOfi¥* 
Colonel,  QMC  fj 


Commanding 
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DEFECTS  PRIOR  TO  WEAR  AND  FAILURES  INCURRED  DURING  TEST  WEAR 


Outsole  -  Upper  Bond 
Separation  at  the  Toe 
of  the  Type  E  Boots. 


Slight  Depressions  in 
Cleat  Surfaces  of 
Both  Boot  Types 
Prior  to  Wear. 


*0  «"*  % 
r  dsc  'v 


QM  R&E  '*> 

FIELD  EVALUATION 
AGENCY 

FORT  LEE,  VIRGINIA 

TEST  TECOM  8-3 -6000-02K 


NEGATIVE  ^9,  20 


APPENDIX 


c  (i) 


*  *  * 


Chipping  Away  of  Out- 
sole  Cleats. 
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Chipping  Away  of  Medial 
Edge  of  Heel  Cleats. 


NEGATIVE 
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WEIGHTS  OF  INDIVIDUAL  BOOTS 
BEFORE  AND  AFTER  WEAR 


(Weights  In  Grams) 


Boot 

Code 

No. 

— 

Code  S  Weights 

Code  E  Weights 

Before  Wear 

After  Wear 

Before  Wear 

After  Wear 

1 

845 

’95 

855 

819 

2 

860 

832 

860 

824 

3 

865 

843 

865 

838 

4 

855 

829 

870 

845 

5 

850 

817 

840 

811 

6 

840 

79b 

870 

832 

7 

855 

830 

860 

830 

8 

860 

844 

855 

842 

9 

840 

800 

865 

832 

10 

855 

814 

870 

839 

11 

840 

775 

870 

825 

12 

860 

829 

850 

837 

13 

860 

825 

850 

825 

14 

850 

815 

855 

827 

Min. 

840 

775 

840 

811 

Max. 

865 

844 

870 

845 

Avg. 

853 

818 

860 

!  830 
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TIPS  SHORE  DURGMETER  HARDNESS  READINGS  FOR  INDIVIDUAL  BOOTS  AT  THREE  LOCATIONS  PRIOR  TO  AND  AFTER  TEST  HEAR 
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